Endothelin inhibits adenylate cyclase and stimulates phosphoinositide hydrolysis in adult cardiac myocytes.
We have assessed the effects of endothelin-1 (ET-1) on transmembrane signaling in adult rat ventricular myocytes. ET-1 stimulates phosphoinositide hydrolysis with an EC50 of 0.3-0.8 nM. This stimulation is linear for up to 30 min in the presence of a protease inhibitor, is additive with the effects of other stimulators of phosphoinositide hydrolysis, is not inhibited by the Ca2+ entry blocker, nifedipine, and is insensitive to pertussis toxin. ET-1 also reduces cyclic AMP production in myocytes in response to isoproterenol and forskolin (EC50, 1 nM). This cyclic AMP-lowering effect of ET-1 is sensitive to pertussis toxin, can be demonstrated directly in assays of adenylate cyclase activity of myocyte membranes, and seems to be mediated by Gi. These data indicate that the effects of endothelin on adult cardiac myocytes involve multiple signaling pathways, including enhanced activity of the inositol phosphate pathway and a decrease in cyclic AMP-mediated responses, neither of which seems likely to account for the positive contractile effects of endothelin.